We have evaluated the efficacy of voriconazole (VRC) in a systemic infection by Trichosporon asahii in immunosuppressed guinea pigs. VRC was more effective than amphotericin B in prolonging survival and reducing tissue burden. The best results were obtained with VRC at 10 mg/kg of body weight/day.
Trichosporonosis is an uncommon but frequently fatal invasive infection of immunocompromised patients caused by Trichosporon spp. (12, 18, 20, 21) . Trichosporon asahii is the most common species involved (10, 11, 12, 13) . Trichosporonosis is generally treated with amphotericin B (AMB) or fluconazole, commonly with an unsatisfactory outcome (1, 4, 6, 9, 12, 22) . In a previous study we also demonstrated, using a murine model of disseminated infection by T. asahii, that the efficacy of both drugs was very limited but improved when each of them was combined with micafungin (16) .
The aim of this study was to determine whether other therapeutic alternatives would also be effective in the treatment of trichosporonosis. Since voriconazole (VRC) has demonstrated in vitro activity (7, 9, 17, 19) even against multidrug-resistant strains of T. asahii (8) , and favorable outcomes in several clinical cases have been reported (3, 9) , we have evaluated the effectiveness of this drug in a guinea pig model. The pharmacokinetics of VRC in guinea pigs makes these animals appropriate for testing of this drug (15) .
We have tested two isolates of T. asahii, IHEM 17910, from a blood culture of a patient with posthepatitis medullar aplasia, and IHEM 9325, from the floor of a swimming pool. On the day of infection, 24-h cultures on Sabouraud dextrose agar (SDA) were suspended in sterile saline and filtered through sterile gauze to remove clumps of cells or hyphae. The resulting suspensions, containing Ն95% conidial forms (arthroconidia and blastoconidia), were adjusted to the desired inoculum based on hemocytometer counts and by serial plating on SDA to confirm viability.
MICs of AMB and VRC against the two strains used in the study were determined by using a broth microdilution method for yeasts (14) and were defined as the lowest concentration resulting in 100% inhibition of growth for AMB and 50% inhibition of growth for VRC.
We used Hartley albino guinea pigs weighing 450 to 500g, and the Animal Welfare Committee at our university approved the conditions. Neutropenia was induced by intraperitoneal administration of cyclophosphamide at 100 mg/kg of body weight on days Ϫ3, Ϫ1, ϩ1, ϩ3, ϩ8, and ϩ13 (5). Animals were challenged intravenously with 6 ϫ 10 6 CFU for strain IHEM 17910 and 1.2 ϫ 10 7 CFU for IHEM 9325 in 0.2 ml. During a preliminary study to establish the lethal dose, we tested inocula of 6 ϫ 10 6 , 1.2 ϫ 10 7 , and 2 ϫ 10 7 CFU, and we chose those inocula that produced an acute infection, with 100% of animals dying within 7 days of infection. Groups of six animals were treated with VRC or AMB, both administered once a day. VRC was dissolved in polyethylene glycol and administered at 5 mg/kg/day (V5) or 10 mg/kg/day (V10) orally. AMB was administered at 1.5 mg/kg/day (A1.5) intraperitoneally. All the treatments began 24 h after infection and continued for 7 days. For tissue burden studies, we did a second experiment under the conditions described above, and the day after treatment finished, five animals for each strain and each treatment were sacrificed. Kidneys, spleens, and liver were removed aseptically, weighed, and homogenized in 2 ml of saline. Serial 10-fold dilutions were plated on SDA plates to determine numbers of CFU per gram, and plates were incubated at 35°C for 48 h. Survival rates were evaluated by the Kaplan-Meier test with Graph Pad Prism software for Windows. CFU counts were analyzed by the Mann-Whitney U test using SPSS 11.5 for Windows.
In vitro results. VRC showed very low MICs for both strains, IHEM 17910 and IHEM 9325 (0.06 and 0.03 g/ml, respectively). The AMB MIC for both strains was 1 g/ml.
In vivo results. For strain IHEM 17910, A1.5 surprisingly decreased survival relative to that of the control group (P ϭ 0.009) and V5 was not able to improve the survival of the control group (P ϭ 0.2034). V10 prolonged survival relative to that of the control group (P ϭ 0.0052), A1.5 (P ϭ 0.0058), and V5 (P ϭ 0.0069). Survival with V10 was 83.3%. For strain IHEM 9325, survival was improved over that of the control group by A1.5, V5, and V10 (P ϭ 0.0047, P ϭ 0.0082, and P ϭ 0.0047, respectively). No significant mean survival time differences between V5 and V10 were observed for this strain (P ϭ 0.0736). Only V10 prolonged survival relative to that with A1.5, attaining 100% survival (P ϭ 0.0058) (Fig. 1) .
A1.5 did not reduce the fungal load in kidneys, spleens, and livers of animals infected with strain IHEM 17910. However, for strain IHEM 9325, this drug reduced the fun-gal loads in the three organs relative to those for the control group (P Ͻ 0.05). V5 for strain IHEM 17910 was able to reduce fungal loads significantly only in the kidneys and liver in comparison to the control group and A1.5. However, for strain IHEM 9325, V5 was able to reduce the fungal load in the liver only relative to that of the control group (P Ͻ 0.05), not versus A1.5. V10 significantly reduced tissue burdens for the two strains in comparison to controls and to the other two treatments (Fig. 2) .
To our knowledge, this is the first report of disseminated trichosporonosis in a guinea pig model. The lack of efficacy of AMB observed here agrees with previous work using another animal model (16) and with clinical data (9) . However, in some clinical cases, after failure of AMB and fluconazole therapy, the infection improved with VRC (3, 9) . Our results confirmed the effectiveness of this drug (3, 9) .
Pharmacodynamic parameters have proved to be useful in predicting antifungal efficacy (2) . For azoles, values of the AUC (the 24-h area under the concentration-time curve)/MIC ratio over 25 are associated with a good outcome (2) . In guinea pigs, the AUC for VRC at 10 mg/kg given once a day for 7 days is 29.0 (15) . Consequently, the drug AUC/MIC ratio in our study was clearly superior to 25, even considering that the plasma protein binding of VRC in guinea pigs is 45% (15) .
In summary, VRC has shown efficacy against systemic trichosporonosis and may represent an important advance in the therapy of this disease. 
